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Robotics Technology is an Emerging
Priority

Elderly and disabled

Improvements in core
technologies
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FIRST Adoption of NI Technology

FIRST LEGO League FIRST Tech Challenge FIRST Robotics

147,000 students 11,000 students




Dr. David Barrett

"The growing robotics industry
badly needs an industrial-
grade, hardened, richly
supported software
development system to build
Intelligent, autonomous,
mobile robots that can sense,
think, and act in the complex

real world around them.”
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Robot-friendly development system needs:
Think

SENSE Real Time Act

Data-Flow!

y NATIONAL

INSTRUMENTS



Cognition
Code

Mission Execution
Code

Real Time Control Code
Real World (Physics)
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Top 3 Prototyping Challenges

1 2 3
Designing Translating Connecting to
intelligent and algorithms to the real-world
reusable embedded
software hardware
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Prototyping Cognition
Challenge #1: S

Designing intelligent &
Execution Code
reusable software

Real World (Physics)
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Robot application design pattern developed by students at Franklin W. Olin College
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Mission Definition File (MDF)
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Prototyping
Challenge #2:

Translating algorithms

Mission
{o embedded
rerare

—
Real World (Physics)
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Sense-Think-Act flow needs lots of code:
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Cognition
Code

Mission Execution
Code

Real Time Control Code

Sensor Code Motor Code

Real World (Physics)

Amount of code to be developed
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True parallel loops

Sense Act

Think

Sensors and actuators can
run at their own native
speeds asynchronously
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Data Flow

Non-abstract/Easy to Understand Control

Real World
Robot
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Prototyping
Challenge #3: Code

Connecting to the
Execution Code
real-world

Cognition

Real World (Physics)
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Raynox RA5237™ Omnidirectional
Camera Mirror

Directed Perception

PTU-D300 Pan-tilt
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System Overview (Sensors)

NASA Langley Research Robot
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SICK LD-OEM1000™ IMU Gyroscope
Laser Ranger-finder Microstrain 3DM-GX1

Differential GP
Trimble AG DGPS 132

Laser Range FinderHokuyo URG-
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SENSE: Perception:

Micron Sonar B

BlueviewP900E-20
Imaging Sonar

Perception Engine:
“What is around me?”

Tritech SeaKing AUV
Side Scan Sonar System

Cruz-Pro D110
Digital DSP depth sounder

VexilarLPS-1
Digital Depth Sounder

Point Gray Bumble Bee

NI 1722 Smart Camera
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SENSE: Localization

TrackLink 10000 Integrated
USBL Acoustic Tracking
and Communication Systems

MARINS
Inertial Navigation System

0S3000 Digital Compass

FSAQ3 - FALCOM
GPS Smart antenna

ASM POSITILT®Incinometer

Depth Transducer >
2400 Slimline Borehole 2>

Localization Engine:
“Where am |?”

y NATIONAL

INSTRUMENTS



http://news.thomasnet.com/images/large/521/521139.jpg

SENSE: Vehicle Status
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Cognition Engine: Finite State Machine

lission Planning and Execution)

Localization Engine:
“Where am |?”

Perception Engine:
“What is around me?”

Superwsed Learning




Tomorrow’s technology...
Today! .‘3

Direct Drive Shadow
Lead Screw Hughes
Drive
McKibben Micro Hydraulic
ES——— SMA, PZT, etc.
(L —_ ) Festo
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http://www.robotshop.us/firgelli-actuators-2.html
http://www.hoerbiger.com/fileadmin/files/internet/AT/Anwendungssysteme/Micro_Fluid/PDF/zylinder.pdf

Top 3 Prototyping Challenges

1 2 3
Designing Translating Connecting to
intelligent and algorithms to the real-world
reusable embedded
software hardware
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